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CONVERGENCE is the mantra of the communications revolution: 
convergence of content and delivery, convergence of traditional 
voice and data, and convergence of fixed and mobile telephony. 
Cable operators have made significant advancements in preparing 
to support these new services. Challenges still exist, however, 

in fully migrating cable systems from the downstream-only video of 
the old millennium to the truly interactive, multimedia services of 
the new. This report examines the Internet Protocol (IP) Multimedia 
Services and their importance to the future of the cable industry. 


It also explores opportunities, challenges and solutions. 





Special Advertising Section 


Cable: Right Time, Right Place 


owerful forces are reshaping 
the computing, communica- 
tions and content landscape, 
creating new partnerships, dri- 
i ving mergers and spurring 
acquisitions. Armed with a vision, the 
cable industry is in the midst of a major 
technology upgrade aimed at increasing 
transmission capacity and service capabili- 
ties. This is a formidable undertaking 
since cable networks pass through more 
than 96 million homes in the United 
States and over 300 million homes world- 
wide. Even among small systems, fiber 
optics have been driven further into the 
plant to improve reliability and expand 
bandwidth capacity. This not only increas- 
es the number of video channels offered 
to consumers but also positions the cable 
infrastructure for a host of new data and 
voice services. 





High-speed data is now being more 
routinely offered in multiple markets 
worldwide; cable modem technologies 
are rapidly maturing, and are being 
widely used by consumers. NxGen Data 
Research, as quoted in Business Week, 
says cable modems today outweigh the 


competitive high-speed data offering, 
digital subscriber line (DSL), by a five to 
one margin. Some eight million cable 
modems are projected to be in use by 
2003 in the US alone. 


Global Changes, 
Local Opportunities 


The recently announced acquisition of 
the world’s largest media group, Time 
Warner, by America Online, validates the 
coming together of programming and all 
kinds of multimedia service delivery. In 
Europe there is the growing expansion of 
the Pan-European cable operator United 
Pan Communications (UPC), Limited, 
based in Amsterdam, The Netherlands. 
Also the recent acquisition of Hong Kong 
Telecom, the dominant operator in the 
region, by Pacific Century Cyber Works, a 
ten-month-old Internet group, is an Asia- 
Pacific example of the global nature of 
activities. 


Internet use has doubled over the past 
year; some 37 million homes accessed the 
World Wide Web in 1999. By the year 





2002, this number is expected to rise 

to 250 million users worldwide, all 
requesting faster and more reliable 
access. E-commerce is on the rise as well, 
with some experts expecting that industry 
to grow to $400 billion within three years. 


What do all these numbers mean? It 
means lifestyles are changing globally as 
the Internet impacts the activities of peo- 
ples’ daily lives, from research to shop- 
ping to entertainment to work. A recent 
study by the Society of Human Resources 
Management showed that 28 percent of 
the top companies surveyed offer 
telecommuting as an option for US 
employees. The 37 million strong small 
office/home office (SOHO) market is also 
expected to grow to over 50 million by 
the end of this year. 


So whether it is someone running a 
business from home, a corporate employee 
who regularly telecommutes or family 
members who just want to use the 
Internet for fun, customers around 

the world are asking for improved 
communications that include voice, 

data and video. 
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Data and telephony over cable revenue should grow substantially over the next few years. 
By 2005, these two will provide 40% of cable services revenue. 
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Why IP Multimedia Services? 


Hybrid fiber coax (HFC) access networks have turned the Some Of Lucent's Recent 


world of communications upside down. New end-user Major Cable/Networking Acquisitions 

services and network-based services transparent to the 

end-user are built on data networking paradigms that reach Ascend Communications — Global leader in data networking 
into all aspects of business and personal life. Data networks 

continue to grow at phenomenal rates. The acquisition of 29 DeltaKabel — Leading European supplier of cable modems and 
companies by Lucent Technologies in 24 months underscores cable modem termination systems 

this, and demonstrates Lucent’s commitment to assembling See 

complete communications networking solutions. Kenan Systems — Network billing and customer care software 


Nexabit Networks — Developer of high performance IP wide- 


Convergence has, however, taken on a broader meaning area-network switching/routing equipment 


in today's communications revolution. It also implies the 
coming together of voice and data transmission over the Ortel Corporation — Leading developer of optoelectronic 
same network, a development that should yield not only components for cable TV 

considerable customer but also substantial network benefits. 

For example, cable operators will be spared the expense of 

operating two separate networks. A whole layer of cost and 

complexity will be removed. 


The key to a successfully converged network borrows both from the telephony and the data world through the concept of 
packets. This enables telephony and data related functions to be distributed in the architecture to separate process-based 
elements, which are called into service as needed. Because the elements are distributed, software that defines network 
routing features or user privileges can be easily changed without the need to completely reconfigure the network. Such a 
flexible approach enables cable operators to create new telephony service packages targeted to specific markets. These 
new networks are the future of not only telephony but all multimedia communications. 


Money in the Bank 


IP technology will help achieve the true potential of an interactive, multimedia-capable broadband infrastructure, and will do 
so at highly attractive price points for cable operators. A recent Lucent analysis shows that a converged IP-based solution — 
a platform capable of delivering both telephony and high-speed data using the same technology base — can reduce the capi- 
tal costs of deployment by 30 to 50 percent over today’s circuit-switched platforms. Lucent Technologies estimates the cost of 
Telephony-over-IP (ToIP) to be 500 $US per subscriber line. This compares favorably to the 700 $US per line for a circuit-switch 
solution. Also IP telephony simply extends the power of high-speed data systems to transport packet-based telephone traffic. 
Hence the need for two separate systems is eliminated, and true economies of scale can be achieved. 


This is a great market opportunity for 

cable operators — they’re deploying the 

right technology at the right time to serve 

customers demanding multiple services. 

But what happens when the incumbent 
Chit cwitcy <atlluTIon... and other telephone companies begin 
Cl toy cH 5 0 Eu S oS offering more widespread DSL, voice over 
DSL service, or video using DSL? Suppose 
satellite or wireless providers begin offer- 
ing multiple services? 





Cable operators need to look at not only 

0 $100 $200 $300 $400 $500 $600 $700 the different services they provide, but 
also their costs and how reliably they can 
deliver these services to differentiate 

Cost per subscriber line themselves from competitors. In the end, 

most customers are loyal to services, not 

service providers. So, it is still a race to 

become the premier, competitively priced, 

value-added service provider in the market. 


Know Thy Customer 





Simplified Support 


Lucent Technologies has developed the 
CableConnect™ Operations Support 
Solution (OSS), a modular end-to-end 
solution that brings control of various 
cable offerings under one set of applica- 
tions. The system affords cable operators 
the flexibility of adding components as 
they expand their operations into con- 
verged multimedia services. 


The system is an “open” architecture, 
with each interface using a documented, 
open application programming interface 
(AP!) that third-party developers can uti- 
lize to integrate their solutions into the 
Lucent architecture. 


One of the key concepts behind the OSS 
is its ability to smoothly integrate into an 
existing plant. CableConnect OSS builds 
on what is already in place by adhering 
to such standards as Data Over Cable 
Service Interface Specification (DOCSIS), 


OpenCable, PacketCable and EuroDOCSIS. 


This ensures compatibility across a wide 
range of professional cable equipment, 
and gives subscribers peace of mind that 
off-the-shelf retail products will not hit a 
brick wall of incompatibility. 
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Despite technological advances, today’s cable operators are still in a start-up phase as 
the industry explores new service categories. Cable operators have prepared for the 
broadband world by pushing fiber optic technology into consumer neighborhoods, 
with cable modems in the home and additional equipment at the head-end. But even 
if the network is ready, are the customers? 


The first step is to understand customers so as to build stronger relationships with 
them. This requires a clear focus on market segmentation. Customers must be separat- 
ed based on past and future needs. This approach steps beyond just identifying the 
general “SOHO” or “telecommuter” markets. It involves identifying divisions within 
each segment and requires an analysis of any number of economic factors impacting 
customers within that segment, such as price-sensitivity, for example. 


To improve the ability to segment the market, enhanced, integrated operational sup- 
port systems (OSSs) can help. The emergence of multi-service environments and the 
advance of technology alternatives will usher in a new wave of more versatile OSSs. 
The new systems will provide not only the network management, provisioning and 
customer care capabilities required, but also give operators the means to truly cap- 
ture, analyze and understand customer buying and usage patterns. 






Flow-Through Service 
Provisioning 


Billing & Customer Care 


+ Customer Databases 
+Flat Rate and Usage Billing 

+ Bundled Service/Billing Packages 
+Customer SelfC are 
+ Churn Management 






+ Data Services 
* Voice Services 
+ Video Services 













MSO Network 
(HFC, SONET, 
ATM, Circuit} 





















Advanced Services 
(Intelligent Networking) 


+ Integrated Yoice, Video, & Data Services 
+ Rapid Service Creation Capabilities 
+ Subscribed and Usage-Based Services 


Network Management 
(Fault/Performance) 


+ Alarm Collection & Analysis 
+ Performance &Capacity Monitoring 
+Problem Isolation &Correction 















Lucent's advanced OSS ties customer service, billing, support and network management together. 
The result is a complete, yet flexible, operational system. 


Knowledge is Money 


Additionally, the OSS allows both subscribers 
and operators to try services before they buy. 
Consumers can test new offerings from cable 
operators. With access to critical customer data 
such as past purchases and current profile, oper- 
ators will know which services to offer what 
customers. During the initial rollout of a new 
service, targeting the right customers leads to 
better acceptance, a stronger cash flow, and 
also provides the feedback needed to fine-tune 
new products. 


The Power of Partnership 


Lucent NetworkCare™ is already helping 
companies make the transition from traditional 
video services to full telecommunications 
provider, and is doing so in record-setting time. 


For example, a large national broadcast company 
in Europe knew how to run video services, but 
the company faced another challenge. Set to 
become the area's second telecommunications 
operator, the company was to compete head- 
to-head with the longtime fixed telephony 
monopoly. That was challenging enough, 

but to add to the task, they had never before 
operated a telecommunications network. 


What's more, the plan was to initially offer 
national and international long distance 
services, adding intelligent network features 
soon after launch. There would be a national 
center for remote network management and 
support, as well as two customer care centers. 


The company chose Lucent's value-added 
services as a way to shorten the learning curve 
and get to market quicker. The deal included 
several telephony digital switches as well as 
the necessary support software. 


Literally rallying resources from around the 
world, Lucent assembled a team that included 
employees from the Netherlands, Poland, 
the United Kingdom, the United States, and 
Spain to meet a deadline to get the entire 
network up and running in eight weeks. 
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In Record Time 


The NetworkCare team helped coordinate building the network and getting it 
running. In seven months, the Lucent team helped transform a TV-only concern 
to a telecommunications company with over one million subscribers. That 
number was more than triple what the broadcaster had originally projected 

in that time frame. 


Lucent Delivers End-to-End Solutions 


Lucent Technologies CableConnect™ Solutions is a set of integrated products 
and services that will enable cable operators to offer customers full-featured, 
highly reliable telephony service, high-speed data access and digital video - 
all from the operator's existing cable network. 
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Lucent's CableConnect Solutions are products and services that link single family homes, 
small businesses, and multi-tenant office buildings to the Internet and the public telephone 
network. This is all done over the existing HFC infrastructure. 


As a true end-to-end solution, CableConnect includes all the elements needed 
to upgrade your network, from hardware to software, from the head-end to 
the end user. CableConnect delivers unsurpassed integration and technical sup- 
port for rapid implementation and worry-free system management. We'll get 
you to market fast, so you can quickly begin maximizing the return on your 
investment by offering customized, complete two-way communication from a 
single connection! 


Begin with NetworkCare™ 


Lucent NetworkCare offers a suite of services that makes it 
easy to launch, grow, and maintain new IP-based offerings. 
Backed by Bell Laboratories technology and expertise, 
Lucent NetworkCare has the largest direct, skilled global 
services force in the world, with more than 25,000 engi- 
neers, installers, and technicians. Cable operators can draw 
on these Lucent NetworkCare resources to plan, design, 
implement and operate a network that is the platform for 
IP telephony and new services that follow. 


MultiService Core and Quality-of- 
Service Aware Network 


The MultiService core allows for multiple revenue-generating 
services to be driven off of a common infrastructure. 

The primary benefit of this is operations consolidation. 
Seventy percent of the cost of running a network is 
operational. The Lucent multiservice infrastructure allows 
this cost to be optimized around the common infrastructure. 
The multiservice network can provide Frame Relay data 
services, ATM services, IP services (supporting quality of 
service for IP), as well as provide a network infrastructure 
for the integration of Digital Subscriber Line services. 

In addition, the multiservice infrastructure provides a 
backbone for Wireless base stations (CDMA, GSM, LMDS), 
transport for Voice networks (Tandem switch replacement), 
and the consolidation of traditional private line traffic 
overlaid onto the ATM network. 


Additionally, as bandwidth needs increase with next- 
generation applications, the core of the network experiences 
additional scaling and simplification by integrating the 
ATM switches or IP switches directly into the DWDM optical 
core. This again reduces the operational complexity of the 
network by eliminating equipment such as SONET/SDH 
Add/Drop multiplexors with more efficient use of the optical 
fiber infrastructure. 
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A Glossary of Terms 


CDMA - Code division multiple access, 
a digital cellular technology that uses a 
spread spectrum 


GSM — Global system for mobile communi- 
cation, a digital cellular technology that uses 
narrow-band time division multiplexing 


LMDS —- Local multipoint distribution 
service, a wireless technology originally 
seen as a wireless cable but now 
increasingly used for data transmission 


DWDM - Dense wavelength division 
multiplexing, a optical technology used to 
increase bandwidth 


SONET - Synchronous optical network, a 
North American standard for connecting 
fiber optic systems 


SDH — Synchronous digital hierarchy, 
an international standard that is the 
equivalent of SONET 


Billing, Customer Care and 
Order Management Software 


Lucent solutions built on Kenan Systems’ Arbor/Broadband 
products support everything from service ordering and 
integration with field operations to billing, payment pro- 
cessing, and customer analysis. As cable operators move to 
providing multiple service packages, Arbor/Broadband 
helps them by offering innovative service packages, dis- 
counts, and pricing plans with enhanced customer service. 
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Hardware and Software Designed for the Market 


At Lucent, we know that each cable operator has different 
objectives and timing for delivery of new services. The products 2 
and services in our CableConnect Solutions are designed to Data Rates Defin ed 

create customized IP telephony platforms for your present and 

future customer offerings. They are built upon technology that 

delivers core video and high-speed data capability, as well as NxDS0 — N, a variable, times the DSO 
IP telephony. Because they come from Lucent Technologies, data rate of 64 kilobits per second 
they are guaranteed to work together to turn your market 
Opportunity into a market reality. 


DS1 — 1.544 megabits per second, also 


From the same system, you can offer telephony service to resi- known as T-1 
dential subscribers, business users connected through a PBX, 
and users with IP-phone clients, such as multimedia PCs, IP DS3 - 43 megabits per second, also 


phones, or IP-based integrated access devices. You can also offer 
dedicated |P-data access at NxDSO, DS1, DS3, SDH, or OC3 rates. 
As you grow, CableConnect Solutions can grow with you. The 
design philosophy behind the products in CableConnect SDH/OC3 — 155.52 megabits per second, 
Solutions gives you the option of starting at a point that fits also known as STM-1 

your business plans, and seamlessly expanding your offerings 

and markets when it makes sense to you. 


known as T-3 


And the Winner Is... 


Real advances are being made in delivering major cost advantages in equipment deployment as well as in addressing 
reliability and quality of service issues as well. IP technology offerings step beyond the equipment “boxes” typically 
deployed in the cable industry to provide answers for end-to-end network management, end user service provisioning, 
integrated billing, and rapid deployment of new services. 


Opportunities to extend the power of the broadband network abound. Now is the time to meet the challenge of reposition- 
ing cable networks not only as video providers but also as true interactive, multimedia service providers. Deploying high- 
speed data and voice services remains a complex installation of equipment, back-office systems, operational management 
and customer care capabilities. Yet, innovative solution offerings make it possible for operators to gain the competitive, 
“first to market” advantage in this new market space, and to do so with the reliability, quality and array of service offerings 
consumers demand. 


The Cable industry's entrepreneurial style will be one of the reasons for converged multimedia services success. Lucent has 
designed its CableConnect Solutions as a true enabler for your business and technology plans. 
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Unlock 


your cable network's 
full potential. 





Open the 
door to new 
revenues 
(now!) 

with Lucent's 
CableConnect™ 


Solutions. 


New revenues. New services on one converged network 
(full-featured telephony, high-speed data and Internet 
access, interactive gaming, much more). New ways to 
scale up while protecting your investment. The key: Lucent 
helps you turn your cable system into a two-way broadband 
multimedia network. No one knows networks better. 

No one offers as many choices to fit customer needs. 

With end-to-end planning and managemeni. 

When youre ready to deploy, give us a call. 


We'll hand you the key to your network's future. 


We make the things that make communications work. 


